Merkel Cell Polyomavirus downregulates N-myc downstream regulated gene-1 (NDRG1) leading to cellular proliferation and migration.
Merkel cell polyomavirus (MCPyV) is the first human polyomavirus etiologically associated with Merkel cell carcinoma (MCC), a rare and aggressive form of skin cancer. Similar to other polyomaviruses, MCPyV encodes early T antigen genes, a viral oncogene required for MCC tumor growth. To identify the unique oncogenic properties of MCPyV, we analysed the gene expression profiles in human spontaneously immortalized keratinocytes (NIKs) expressing the early genes from six distinct human polyomaviruses (PyVs), including MCPyV. A comparison of the gene expression profiles revealed 28 genes specifically deregulated by MCPyV. In particular, the MCPyV early gene downregulated the expression of the tumor suppressor gene N-myc downstream regulated gene-1 (NDRG1) in NIKs-MCPyV and hTERT-MCPyV human keratinocytes (HK) as compared to their controls. In MCPyV-positive MCC cells, the expression of NDRG1 was downregulated by the MCPyV early gene, as T antigen knockdown rescued the level of NDRG1. In addition, NDRG1 overexpression in hTERT-MCPyV HK or MCC cells resulted in decrease of cells in S phase and cell proliferation inhibition. Moreover, a decrease in wound healing capacity in hTERT-MCPyV HK was observed. Further analysis revealed that NDRG1 exerts its biological effect in Merkel cell lines by regulating the expression of CDK2 and cyclinD1 proteins. Overall NDRG1 plays an important role in MCPyV induced cellular proliferation.Importance Merkel Cell Carcinoma was first described in 1972 as a neuroendocrine tumor of skin most of which in 2008, was reported to be caused by a PyV named Merkel Cell Polyomavirus (MCPyV), the first PyV linked to human cancer. Thereafter, numerous studies have been conducted to understand the etiology of this virus induced carcinogenesis. However, it is still a new field and much work is needed to understand the molecular pathogenesis of MCC. In the current work, we sought to identify the host genes specifically deregulated by MCPyV as opposed to other PyVs in order to better understand the relevance of the genes analyzed on the biological impact and progression of the disease. These findings open newer avenues for targeted drug therapies thereby providing hope for management of patients suffering from this highly aggressive cancer.